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Introduction

Membership Probability

• Alpha Persei (α Per) is a young Stellar Open Cluster.
• Open clusters are groups of stars that formed at
the same time from the same interstellar molecular
cloud.
• Cluster ages can be determined by fitting stellar evolution models to the measured properties of cluster’s
evolved stars.
• These are used to calibrate measurements of other
stellar properties.
• α Per is relatively close which gives it large proper
motion, or movement relative to other stars in the
plane of the sky.
• We can use these measurements of position and
proper motion to identify other members of α Per.
• We need to identify more members in order to better
determine the age of the custer.

Fig. 1: Scatter plot of projected membership probabilities for field stars near the α Per open cluster.
The x-axis shows their radial distance from the cluster center and the y-axis illustrates the difference
between the cluster’s mean in proper motion and that of the candidate members.
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Selection Methods
• Cluster properties (mean proper motion, central position, etc.) adopted from
previous surveys[1-3] to determine membership.
• We used Data for field stars within a small rectangle centered on α Per, taken
from the URAT1 catlog.
• The spatial distribution of known members is densest towards the cluster center,
but exhibits a considerable spread [see Fig. 2 & 4]. Field stars in the same region
are distributed relatively uniformly on the sky, however.
• URAT catalog includes ≈700 more stars in this region than expected based on
extrapolating the uniform distribution of field stars accross the whole region; we
adopt this estimate of ≈ 700 total cluster members to calculate the membership
probability P (M ) for each star in this region.
• Members of α Per have high proper motion due to the cluster’s proximity, which
produces large angular velocities.
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• We modeled the probability of a star being a certain distance from the cluster
mean in position or proper motion given membership, P (R|M ), from previous
members.

for the most part uniform.
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• We calculated the probability of being a distance from the mean, P (R).
• We calculate the probability of being a member given a certain difference from the
mean in either position or proper motion using Bayes’ Theorem:
P (R|M )P (M )
(1)
P (M |R) =
P (R)
[see Fig. 4 & 5].
• We still need to acquire data on the parallax of member stars and determine their
spatial distribution in three dimensions including distance.
• We will then calulate a model of the light emitted by these stars, and find an age
that would produce an isochrone that best matched.
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